SUMMARY

Proble.
Previous research has indicated that Antarctic winter-over personnel are at increased risk for disease and psychosocial stress upon their return to the outside world.
However, an earlier follow-up study of enlisted Navy personnel found no long-term risk for first hospital admissions. "
Objective
The objective of this study was to test the hypothesis that even though there may be no ILI& long-term risk, winter-over personnel are at increased risk during the first year subsequent to the winter-over du'ty.
Approach
Subjects were 327 enlisted Navy men who wintered over between 1963 and 1974 and a control group of 2,396 enlisted men who volunteered and were accepted for winter-over duty but who did not winter over.
A fifteen-year period from 1965 to 1979 was established for followup. Follow-up of subjects subsequent to screening for Operation Deep Freeze was conducted in six-month intervals.
Results
Results indicated that the total rates of first hospitalization during the six months prior to Antarctic duty and the first six months in Antarctica among winter-over personnel were significantly lower (p. < .05) than the rates for the control group. No significant difference in the rates of the two groups was observed for the twelve months subsequent to winter-over duty.
Conclusions
The results of this study lend further support to the hypothesis that the winter-over experience is not associated with any subsequent risk for disease incidence. This may be due either to the quality of the candidates who actually winter-over or the process of psychosocial adjustment to prolonged isolation in this extreme environment which may promote health on a long-term basis. personality, and socioenvironmental factors which mediate the physical and psychological stress associated with prolonged isolation in an extreme environment were suggested as partial explanations for the lowered risk.
Recommendations
However, it has been observed that winter-over personnel are at risk for disease and psychological stress upon their return to the outside world.
Outbreaks of common colds
have been noted among personnel at many isolated antarctic stations immediately following the end of the isolation period and the resumption of contact with the outside world (1,
7-9).
Although the evidence for an increased risk is not conclusive (6), the relative absence of viruses in the Antarctic and the lower resistence associated with neutropenia (14) may result in a reduction in immunocompetence, leaving the individual exposed to the risk of diseases of the respiratory system and infective and parasitic diseases. A study by Oliver (11) also found that adjustment problems and "culture shock" to home and new surroundings were common for returning winter-over personnel, and Natani and Shurley (10)
observed that the process of readjustment to the larger society was potentially very stressful for winter-over personnel.
While the earlier follow-up study indicated that the winter-over experience has no longterm effects on the health and performance of enlisted Navy personnel, the possibility of a short-term risk immediately following the end of winter-over duty was not adequately addressed.
Incidence rates for the follow-up period were averaged for the entire fifteenyear period and included time spent in the study immediately prior to and during the winter-over period.
This study attempted to expand on the results of the first study by examining disease incidence of enlisted Navy winter-over personnel across time. A longi-"* tudinal perspective was employed to test the hypothesis that even though there may be no long-term health risk, winter-over personnel are at increased risk for hospitalization during the first year subsequent to the winter-over duty. For this study, cases were defined as those who wintered over at one of a number of small scientific stations between 1963 and 1974.
6:'
A control group was comprised of individuals who applied for winter-over duty during the same period and were given a favorable combined evaluation by the screening team but who did not winter-over. Some of the program participants who were given unfavorable evaluations but who subsequently did winter-over were excluded from the study in order to reduce the potential confounding effects of %.
personality variables. Of the 3,076 enlisted Navy personnel on whom follow-up information was available, 327 were identified as having wintered over and not having a negative combined evaluation by the psychiatrist/psychologist screening team. The control group was comprised of 2,396 enlisted Navy men who were screened during the study period and were considered to be acceptable by the screening team but who nevertheless did not winter over.
The demographic characteristics and service histories of these two groups have been described elsewhere (12 Population at risk was defined as those subjects who remained in the study at the end of each interval.
Age-adjusted rates of total first hospitalizations were calculated for each time interval using the direct method of adjustment (5). The standard populati n was comprised of all study participants at risk during the time interval.
The rates for the winter-over and control groups were compared to obtain estimates of relative risk by taking the ratio of rates for the winter-over group to rates for the control group. Levels of significance of these associations were obtained using 95 percent confidence intervals (2) .
RESULTS
The average rate of total first hospitalizations (incidence) for the fifteen-year period in the earlier study was significantly lower for the winter-over group, yielding a relative risk of 0.79 (12). Because of the reduced populations in each time interval in the current study, statistical significance was evident only in a few instances. Therefore, only total first hospitalizations are reported here. While some trends were evident in specific disease categories, such as diseases of the respiratory, circulatory, and digestive systems, the number of cases among the winter-over group were too few to achieve statistical significance and hence will not be reported.
The incidence of total first hospitalizations for all diagnoses among cases and controls by six-month intervals for the first four years of study participation is represented in Table  1 .
The rate for the winter-over group during the first two six-month periods of study participation was significantly lower than the rate for the control group. The rate for the winter-over group displayed a steady increase, however, reaching a peak during the fifth interval which was about 27 months after entry into the study and nine months after the end of winter-over duty.
With the increase in the rate of total first hospitalizations, the relative risk also increased, reaching a peak at the same time (i.e. nine months after the winter-over period). This is clearly evident from would appear to suggest such a long-term benefit from this process of adaptation. This process may also begin immediately upon selection for winter-over duty, which would account for the significantly lower rates during the six months prior to Antarctic duty.
Hence, the process of psychosocial adjustment may have long-term as well as short-term benefits for one's health and well-being.
During the last six months of Antarctic duty and the first six months subsequent to returning to the outside world, the relative risk of disease incidence among the winterover group was no greater than that of the control group (i.e., it remained below 1.0).
However, during the second six months upon returning to the outside world, the relative risk for disease incidence among the winter-over group showed a marked increase, followed by a decline and a second, but smaller increase. These variations were not statistically significant, however, indicating that although winter-over personnel may have a greater rate of total first hospitalizations upon return from Antarctic duty than either prior to or during such duty, this increase does not place them at greater risk for disease incidence relative to other Navy personnel who do not winter-over. 'Operation Deep Freeze was conducted in six month intervals for the first four R ls. years. Results indicated that the total rate of first hospitalization during the six months prior to Antarctic duty and the first six months in Antarctica was significantly lower than the rate for the control group. The rate for the winter-over group displayed a steady increase, peaking at nine months subsequent to returning from Antarctic duty. This peak rate was not significantly different from the rate of the control group, however. These results lend further support to the hypothesis that the winter-over experience is not associated wit" any long-term risk of disease incidence. p I. 
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